Objective: The objectives were ® rst to analyse diVerences in long-standing illness, limiting long-standing illness, and perceived health as below good in relation to diVerent indicators of social class over time; and secondly to analyse the association of long-standing illness, educational level, age, and gender with employment status. Subjects and methods: Self-reported information on illness, educational level, employment status, and occupational class was obtained in two nationally representative Danish health interview surveys in 1987 (n= 4753) and 1994 (n= 4668). Results: There was a marked increase in long-standing illness from 1987 (33%) to 1994 (38%), especially among women with higher education (13% in 1987 to 26% in 1994). The prevalence of perceived health below good was unchanged (c. 20%) during the same period. Among employed men in 1987 the lowest prevalence of long-standing illness was seen in upper salaried employees (21%) and the highest in skilled workers (35%). In 1994, the diVerence had diminished and the prevalence rates for the same classes were 28% and 29%, respectively. Among employed women, a similar pattern was seen. The lowest rate in 1987 was seen among self-employed with subordinates (15%) and the highest in self-employed without subordinates (28%). In 1994, the diVerence was reduced with prevalence rates of 23% and 32%, respectively. In addition, substantial diVerences in health status between groups with diVerent educational backgrounds were found. The proportion of the population with long-standing illnesses was clearly higher in the group with low education compared with the group with high education. A similar social gradient was found for perceived health as below good. Those with the highest odds ratio of being a disability pensioner are women with long-standing illness, only basic education, and above 55 years of age. Conclusion: In conclusion, the study showed that the prevalence of long-standing illness increased from the mid-1980s to the mid-1990s, whereas perceived health below good was unchanged. In 1994, there was a remarkable diVerence in health between employed and non-employed people, indicating a health-related exclusion from the labour market. This may explain why, in 1994, smaller occupational class diVerences were found in the prevalence of long-standing illness among employed people compared with the ® ndings in 1987, whereas the health diVerences remained in the diVerent educational groups. Women above 54 years of age with basic education only and long-standing illness have the highest odds ratio of permanent exclusion from the labour market.
INTRODUCTION
population groups help to generate hypotheses on the causes of variations in health and illness. Studies on socioeconomic health diVerences are Socioeconomic variations in morbidity and health important for a number of reasons. First, the size of are almost universal. Considering the high level of the health gap between the most advantaged and the welfare in the Nordic states, one might expect small least advantaged groups indicates the potential for diVerences in health among social groups in these counimprovement in the nation' s health. This information tries. However, social diVerences in health have also is important for policy-makers when setting priorities been observed in the Nordic states, including Sweden, and allocating resources. For instance, reducing Norway (4± 6), and also Finland (7, 8) . In other inequality in health has become a major target in the European countries, cross-national research has also Danish Government Programme on Public Health and demonstrated social diVerences in health ( 9, 10). Health Promotion 1999± 2008 (1). Secondly, studies on health diVerences between individuals and between
In Denmark, we have found similar diVerences in morbidity and health between socioeconomic groups main result will be an increase in the diVerence between the two groups. A worsening or improve-(15± 17). In 1994, health diVerences between the occupationally active groups have decreased and it ment causes the widening diVerence. 3. Change in the composition of an educational group seems as if social diVerences in health have almost disappeared (18) .
can also produce changes in inequalities. For example, the number of people with poor education Based on this observation a research programme was set up at the National Institute of Public Health (previ-has decreased in Denmark. Typically, it is the healthiest of a group who, over generations, receive ously the Danish Institute for Clinical Epidemiology) with the aim of ® nding explanations for these changes.
better education and leave their social group of origin. The mobility from the poorest educational One of the objectives of the research programme was to analyse which socioeconomic indicators are best in groups results in a wider diVerence in the health between those with poor education and those with the description of social inequality in health. Furthermore, the objective was to identify groups at higher education. The groups with poorest education will also become more and more marginalized risk of temporary or permanent exclusion from the labour market.
compared with the other groups. The average health of a small, marginalized group will be in¯uenced Most European studies examining the association between morbidity or health and socioeconomic fac-not only by poorer living conditions but also by social inheritance. For example, in Denmark, there tors, have used occupational social class as an indicator of social status (19) . Mielck and Rosario Giraldes (20) has been a decrease in the number of unskilled women from 14% in 1987 to 9% in 1994. This is found that 74 of 185 selected European studies used occupation as the main indicator. The remaining 111 likely to mean that the group of unskilled women in 1994 comprises a more marginalized group com-studies used either educational attainment or income as socioeconomic indicators. In the USA, the majority pared with the composition of that group in 1987. 4. If the composition of a social group, which previ-of studies use education instead of occupation as the main indicator of socioeconomic status (21) .
ously only consisted of the healthiest, changes when more unhealthy people become a part of that group, the observed social diVerences in health between the Causes for changes in health between socioeconomic groups decrease. groups
The concepts of social inequality and social diVerences Social structure and social changes in health and illness are based on assumptions that people are grouped in social classes, which are fairly During the last quarter of the twentieth century stable. These concepts denote a diVerence in health Denmark has constantly had a high level of unemployand illness between the social groups. In order to ment (22) . Denmark has in general a very high employunderstand whether inequality in health and illness ment rate, and therefore in the Danish society there increases, decreases or is stable, it is necessary to examare expectations for adults to have paid work. To be ine the stability of social classes in society. If a diVeremployed is not only a question of having a good ence in illness between social groups is observed it may life measured by income, but also a question of selfhave four diVerent causes: conception (23) . For women, it has become much more common to be in paid work. 1. If the prevalence of a disease decreases among members of a social group or they become healthier while The occupational activity of women has more than doubled during the half a century from 1940 (35%) to the prevalence is unchanged in another group, the diVerence between these two groups increases or 1990 (69%) (24). In 1995, the percentage of women within the labour force increased to 76%. In 1950, the decreases, respectively. For example, the prevalence of daily smokers has decreased among the best edu-highest employment rate among women was found in the age group 20± 24 years (60%). In the age groups cated people whereas it has been more or less constant among those with basic education only. This 25± 34, 35± 44 and 45± 54 it was 40% and decreased to below 20% for women aged 60 years or older. In con-change of behaviour between these two educational groups widens the diVerence between them. trast, the employment participation rate for men was around 95% for all age groups between 20 and 59 However, this increased inequality in smoking habits is not a result of a worsening situation among years. In 1994, the enrolment of women in the labour market is evident. Men still have a higher employment the least educated, but a result of healthier habits among the best educated. rate than women, but the diVerence in the mid-1990s is about 5% in all age groups except 55± 59 year olds, 2. If health in a low social group becomes worse or the health improves or is unchanged in another, the among whom there still is a considerable diVerence, with women' s employment rate being 68% but men' s paper, we focus on the age group 25± 64 years, which is most relevant in relation to employment. Analyses being 85%.
of non-respondents were made for both years. The proportion of non-respondents increased with age. No Welfare state transfers diVerences were found in the response rate between males and females. In the period from 1986 to 1994, the welfare state transfers increased from 15.5% to 21.9% of the Danish BNP. In the same period, the expenses of pensions Illness indicators increased from 7.4% to 9.8% of the Danish BNP. Also Three indicators were used to measure health status: the expenses to unemployment bene® ts increased from long-standing illness, limiting long-standing illness, and 2.7% to 3.7% of the Danish BNP. The total percentage perceived health as below good. of unemployed increased from 7.8% in 1986 to 12.1%
The question concerning long-standing illness reads: in 1994. This increase was much steeper for men (from Do you suVer from any long-standing illness, long-5.9% to 10.8%) than for women (from 10.1% to 13.6%) standing after-eVect from injury, any disability, or (24). The percentage of disability pensioners changed other long-standing condition? The response alternatfrom 7.3% in 1986 to 7.8% in 1994 (from 5.4% to 6.2% ives were``yes'' or``no' '. Limiting long-standing illness in men and from 9.1% to 9.4% in women), indicating was only measured in 1994 by means of two questions: an increased health-related exclusion from the labour Within the past two weeks has illness, injury or ailment market.
made it diYcult or impossible for you to carry out your usual daily activities? The response alternatives were``yes'' or``no' '. Have these diYculties / restrictions
Income inequalities been of a more chronic nature (by chronic is meant
In the period from 1988 to 1993, the diVerence in that the diYculties / restrictions have lasted or are individual incomes in the same occupational groups expected to last 6 months or more)? The response between men and women were reduced somewhat. alternatives were``yes'' or``no' '. However, men still obtain a higher salary than women Perceived health as below good was measured by within each occupational group.
asking the respondent to rate his or her general health as``very good' ',``good' ' ,``fair' ',``bad' ' or``very bad''. The measure was dichotomized by combining the Aims of the paper response categories``fair' ',``bad' ' or``very bad'' to The objectives of the present study were ® rst to analyse indicate``perceived health as below good' '. diVerences in long-standing illness, limiting long-These two health indicators were measured in the standing illness, and perceived health as below good in way that has been recommended in a recent WHO relation to diVerent indicators of social class over time; report (26) . and secondly to analyse the association of longstanding illness, educational level, age, and gender with Indicators of social background employment status as an indicator of marginalization.
Three socioeconomic indicators were used: educational level, occupational social class (for those currently DATA AND METHODS employed ), and employment status. These three variables were constructed in the following way based on Data in this study were collected from two crosssectional health interview surveys conducted in 1987 interview questions on education and occupation: and 1994 by the National Institute of Public Health (18, 25). Nationally representative samples were ran-Educational level, i.e. the highest examination passed, according to the International Standard Classi® cation domly drawn from the Central Personal Register (CPR), where Danish citizens are registered using a of Education (ISCED) (27) , was categorized into three levels.``Higher' ' equals a university degree or an exam-personal identi® cation number. Only Danish citizens over the age of 15 were included in the sample. The ination in another higher institution requiring on average a total of 13 years or more education;``secondary' ' institutionalized population was also included, but the response rate was only about 50% for this group. equals secondary school plus vocational training, or the matriculation examination, requiring an average of In 1987, the sample included 5,950 people, and interviews were obtained from 4,753 persons (80%). In 10± 12 years of education;``basic'' education equals compulsory education or less, i.e. a maximum of 9 1994, the sample included 6,001 people and interviews were obtained from 4,668 persons (78%). In the present years of education.
Occupational social class was categorized into six occu-Statistical methods pational classes: two groups of self-employed, those In order to compare health and morbidity between with and without subordinates; two groups of salaried 1987 and 1994, age-standardized prevalence rates (with employees, higher and middle ( I ) and lower level (II ); 95% con® dence intervals) for the health status indicand two groups of manual workers, skilled and ators of women and men were calculated separately. unskilled. Only currently employed people were We used 1987 data as the standard population. included.
In order to estimate the odds ratio of having a longstanding illness, a limiting long-standing illness or Employment status included occupationally active perceived health as below good, logistic regression persons and non-employed persons, who were further analysis was used (proc genmod, SAS version 6.12). divided into four separate groups: unemployed, early Independent variables were educational level ( ISCED) retired, disability pensioners, and housewives (only and age. The analyses were performed separately for women). Those not currently employed are referred to each year. as economically inactive.
To assess the odds ratio of being unemployed or being a disability pensioner (second aim), educational level, long-standing illness, age, and gender as well as Comparability of indicators all possible ® rst-order interactions were included in a A premise for comparisons of morbidity and health logistic regression model and covariates were excluded between socioeconomic groups over time or between by backward selection. In both sets of analysis, we countries is that the compared indicators have the same included only ® rst-order interaction terms. Likelihood interpretation over time and between countries. ratio tests were used for testing hypotheses. A 5% Regarding educational level, the size of the groups has signi® cance level and 95% con® dence intervals were changed somewhat because the educational level generused. Age was included in all analyses categorized in ally is higher in 1994 compared to 1987. Thus, fewer 10-year age bands. Separate analyses were made for people belong to the group with basic education only, the three health indicators, and for men and women. and more people have completed a high level of education. This has not only aVected the size of the groups, but also their composition in the sense that recruitment to the groups has changed. It may be assumed that by RESULTS 1994 the group with a high level of education had Changes in socioeconomic distribution become more heterogeneous, consisting of people with very diVerent social origins and social heritage con- Table I describes the sociodemographic characteristics of men and women in 1987 and 1994. It appears that, cerning lifestyle, health, and living conditions for example. Similarly, those people with basic education in 1987, 23% of the men and 20% of the women had more than 12 years of education, and 22% of the only in 1994 are likely to be a more marginalized group than those with a basic education in 1987 because they men and 33% of the women had a basic education only, which comprises a maximum of nine years of are recruited from a more marginalized group.
Similar problems are found in cross-national com-education. In 1994, the pattern had changed markedly and the parisons of socioeconomic indicators, and none of the available statistical measures ± either population-proportion with basic education only was lower, with the younger respondents all having had at least nine attributable risk or index of dissimilarity ± as described for example by Kunst and Mackenbach (13, 28) , are years of mandatory school education. Thus, only 18% of the men and 22% of the women had basic education able to overcome these problems. These methods do not solve the problem of selection to small, mar-only in 1994, whereas approximately 30% of both genders had achieved a high educational level. ginalized groups.
Another problem with comparability is a person' s Regarding employment status, it appears that 87% of the men and 74% of the women were currently threshold level for reporting health problems, which may have changed from one point in time to another. employed at the time of the interview in 1987. A clear decrease in the percentage of employed is observed For instance, diVerent population groups, for example socioeconomic groups or nationalities, may have from 1987 to 1994: this was six-percentage points among men and four-percentage points among women. diVerent perceptions of their health (13) . DiVerent perceptions of health between socioeconomic groups have The proportion of unemployed increased between 1987 and 1994, together with a sizeable decrease in the pro-been shown to underestimate diVerences because the lower socioeconomic groups tend to underreport their portion of women who were recorded as housewives.
There was a slight increase in the proportion of women health problems (29). who retired early and also a small increase in the found amongst salaried employees at the upper levels (21%), and the highest prevalence was found amongst proportion of disability pensioners.
No major changes were seen in the proportion of skilled workers (34%) and unskilled workers (30%). Approximately the same pattern was found for men in diVerent occupational groups among the employed apart from small decreases in the proportion employed women. By 1994, the diVerences between groups for both men and women diminished. Major of skilled and unskilled manual workers. For women, there was a marked increase in the proportion of salar-absolute increases in the prevalence of long-standing illness were found for both groups of salaried men and ied employees at levels II and I, and a decrease in the proportion of lower salaried employees and unskilled among self-employed men without subordinates.
Among men who were unskilled workers there was manual workers.
hardly any change between the 1980s and 1990s. A similar pattern was seen for women, except for self-Changes in health status employed women with subordinates, among whom the prevalence of long-standing illness increased from 15% Tables II± IV describe age-standardized prevalence rates of long-standing illness, limiting long-standing to 23% in this period. For the upper-salaried employed the prevalence rates of long-standing illness increased illness and perceived health below good in men and women aged 25± 64 years by indicators of socio-for both men (21± 28%) and women (22± 27%) from the mid-1980s to the mid-1990s. For all employed, there economic background.
Regarding long-standing illness, Table II shows that, was a small increase in the prevalence of long-standing illness for both men (3% points) and women (2% for employed males in 1987, the lowest prevalence was a Uncertain con® dence intervals due to small number of cases. Table III . Age-standardized prevalence rates (with 95% CI ) and the highest rate of limiting long-standing illness in of limiting long-standing illness according to employment women was outside the labour market (50%).
status, school education, educational status, and social class
Regarding perceived health as below good, an almost among Danish men and women aged 25± 64 years in 1994 similar pattern among the occupational social classes Men Women was seen as that for long-standing illness, and the gradient with regard to education was even stronger Employment status ( Table IV ) . long-standing illness independent of gender. Women with basic education only had a higher odds ratio for long-standing illness (2.4). In all analyses with longstanding illness as the dependent variable, both educa-points), whereas among the unemployed, especially women (7% points), major increases in the prevalence tional level and age were statistically signi® cant. In a comparison of having a basic level of education with of long-standing illness was seen.
Limiting long-standing illness was measured in 1994 a higher level of education, the lower limit of the con® dence interval was above 1.0, which re¯ects a only. Those with the lowest prevalence of limiting longstanding illness were self-employed men with subordin-statistically signi® cantly increased risk of long-standing illness among those with basic education only com-ates (15%), and the highest rate was among the selfemployed without subordinates (29%) ( Table III ) . In pared with those with higher education.
Limiting long-standing illness was similarly associ-women, the lowest rate was found for the employed ated with educational level and age, but the odds ratios Thus, having basic education only was more disadvantageous for women than for men. were a somewhat higher for those with basic education only compared with the odds ratios for those with Odds ratios for unemployment are shown in Table IX . It is noteworthy that the youngest age group long-standing illness. Table VI shows the association between educational had the highest odds ratio of unemployment, indicating that it is diYcult for young people to get access to level and perceived health as below good. The results are similar to those for long-standing illness. The high-the labour market in Denmark. On all three levels of education, women had a higher odds ratio of est odds ratio of perceived health as below good was seen while comparing men with basic and high levels unemployment than men. Table X shows the odds ratios for unemployment in of education in 1987 ( 3.3).
1995. The higher odds ratios for those with a short education and for women were found also for unem-Exclusion from the labour market ployment. An interaction between age and longstanding illness was found. The largest diVerence As mentioned in the``Introduction' ', the second aim of the paper was to analyse what the associations of between long-standing illness and unemployment was seen in the age group comprising the 35± 44-year-olds, education, long-standing illness, age, and gender are with exclusion from the labour market.
in which those with long-standing illness had a threefold increased odds ratio for unemployment. First, we analysed the associations of these factors with being a disability pensioner. Those with longstanding illness had a more than 10-fold higher odds DISCUSSION ratio and women had a higher odds ratio than men ( Table VII ) . In 1987, all four variables had statistically In conclusion, the study revealed three main ® ndings.
First, the prevalence of long-standing illness increased signi® cant eVects in the expected direction of odds ratio of being a disability pensioner: Those with a basic level in Denmark from the mid-1980s to the mid-1990s, whereas the prevalence of perceived health below good of education had a higher odds ratio compared with those with a higher level of education; the oldest age was unchanged. Secondly, there were socioeconomic diVerences in the prevalence rates of long-standing ill-group having an 11-fold increased odds ratio.
In 1994, the association of education and gender ness among the various occupational groups employed in the mid-1980s but not in the mid-1990s. Thirdly, with being a disability pensioner was more complex. The odds ratio of being a disability pensioner for there were signi® cant diVerences in long-standing illness between educational groups both in the mid-1980s those with long-standing illness was higher (15.8) ( Table VIII ) . The analysis showed interaction between and in the mid-1990s. Fourthly, women above 55 years of age with basic education only and long-standing education and age and between education and gender. ployed, the association of long-standing illness was modi® ed by age. It seemed that younger people had a higher odds ratio of being unemployed if they had a illness have the highest odds ratio of being permanently excluded from the labour market.
long-standing illness. This association was not modi® ed by either education or gender. The result is in accord-The prevalence of long-standing illness in the Danish population has increased in the period from 1987 to ance with previous research, which has shown that selective processes tend to maintain women with better 1994. Despite the apparent increase in overall prevalence of long-standing illness the proportion of the health to lower status jobs (6).
The analysis was based on the assumption that long-population suVering from long-standing illness is not larger in Denmark compared with other Nordic coun-standing illness is a factor contributing to exclusion from the labour market. However, the association tries (11, 30, 31) . However, the proportion of the population reporting perceived health as below good has between long-standing illness and employment status
